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PREFACE 


The follotfliig report serves as a quarterly report for Contract 
NAS9-15476 which is entitled "Analysis of Scanner Data for Crop 
Inventories". This report describes the work carried out under that 
contract for the period 15 February 1981 - 30 June 1981. 

Work on this contract Is performed In the Infrared and Optics 
Division directed by Mr. Richard R. Legault. Mr. Robert Horvath Is 
the Program Manager for this contract. 

This contract, performed by the Envlrormental Research Institute 
of Michigan (ERIM) for the Space and Life Sciences Directorate of the 
NASA/ Johnson Space Center, Is part of the multi-agency AgRISTARS Pro- 
gram and supports both the Supporting Research (SR) and Foreign 
Commodity Production Forecasting (FCPF) Projects within AgRISTARS. The 
overall goal of AgRISTARS Is to determine the usefulness, cost and 
extent to which aerospace remote sensing data can be integrated into 
existing or future U.S. Department of Agriculture (USDA) systems to 
improve the objectivity, reliability, timeliness and adequacy of infor- 
mation required to carry out USDA missions. 

The Environmental Research Institute of Michigan and the Space 
Sciences Laboratory of the University of Calif cmla at Berkeley com- 
prise a consortium liavlng responsibility for development of com/ 
soybeans area estimation procedures for use on data from South America 
within both the Supporting Research and Foreign Commodity Production 
Forecasting Projects. Other supporting research activities are also 
conducted by them. 
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CLASSY Clusters 

Developed procedure for choosing representative training units 
Extension of training to population 
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to single pixels 

Total nunber of pixels labelled a constant 

Measure variance as function of sonmle unit size 

Factor of 8 available In sampling efficiency, by labelling 
isolated pixels 
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CONSTRAINTS ON SAMPLING 
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36 AnaIyst>Units/FuII Frame (300 Targets Labeled) 



A MULTISEGHENT COST ESTIMATE FOR FRAME 
(A DYNAMIC STRATA THREE MxM SEGMENTS/STRATUM) 
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A nULTISEGHENT EXTENSION OF THE BASELINE CORN-SOYBEANS PROCEDURE 
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REGRESSION ESTIMATES 
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REGRESSION ESTIMATES (Continued) 
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SIGNATURE EXTENSION REVISITED 
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SIGNATURE EXTENSION 
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ALLOCATION OF SEGMENTS TO LABEL 
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Continue Dynamic Stratification Task 
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THROUGH-THE-SEASON SEPARABILITY OF CORN AND SOYBEANS WITHIN 
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Spectral Characteristics of Crop 
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Segment 886 > Year 1978 
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18-DAY INCREASE IN GREENNESS. AS A FUNCTION OF INITIAL GREENNESS (NORTHERN GREAT PLAINS) 
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CONCLUDING REMARKS 
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CRITICAL TECHNICAL ISSUES RELATED TO 
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CRITICAL TECHNICAL ISSUES RELATED TO 
TTS ESTIMATION 
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Understanding of Fanning Practices and its Use to Enhance Spectral Discrimination 

- Merging in crop planting models 

- Use of crop rotations (multiyear) 

> Field size and shape 

- Detection and adaptation of unusual farming practices 



CRITICAL TECHNICAL ISSUES RELATED TO TTS ESTIHATION 

(Continued) 
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extraction of information 



INTERFACES AND/OR REQUIREMENTS BETWEEN MULTIYEAR AND nS 

RESEARCH 



36 


Adaptation of ITS Estimation to Findings of Nultlyear Landsat Data 



DETAILED PRESENTATION OF ARGENTINA FIELD DATA 
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Under Development by a Team of Researchers at USDA/SEA^ Temple^ TX 
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INTERFACE BETWEEN RITCHIE WHEAT 
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FACTORS AFFECTIWG REFLECTANCE OF CROPS 
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ERROR* OF ESTWATE FROM ALL AVAILABLE PROCESSIHG 
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ABUNDANCE OF CROP IN SEGMENT 
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PROGRESSIVE ACCUMULATION OF ERROR BY PROCEDURE COMPONENT 
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CONTRIBUTION OF COHPONENTS TO TOTAL STANDARD 
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SUMMARY OF ERROR SOURCES 
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LABELING PERFORMANCE 
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EFFECT OF BLOB SIZE 
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ERROR SOURCES IN LABELING 
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Of total labeling error 
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MISLABELED PURE BLOBS FROM 11 SEGMENTS 
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ANALYSIS OF ERRORS IN LABELING PURE BLOBS 
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ANALYSIS OF ERRORS IN LABELING PURE BLOBS (Continued) 
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Target definition 

•• about 22% of all targets were mixed (less than 5/6 pure) 
•• a tendency to favor corn In assigning edges was detected 


OVERALL SUMMARY OF ANALYSES (Continued) 
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MODIFICATIONS TO BASELINE PROCEDURE 
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GENERAL APPROACH 
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better researched modifications 
more careful validation 


PROGRESSIVE ACCUHUUTION OF ERROR BY PROCEDURE COMPONENT 



Component 


ERROR SOURCES 
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bias 

unbiased by theorem; measurement of bias hos variance 
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(continued) 
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LIST OF CHANGES (2) (continued) 
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BLOB ACQUISITION SELECTION LOGIC 
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Modest (1%) change In overall blob purity 


LITTLE BLOB CLUSTERING; UNSAMPLED STRATUM CORRECTION 
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Error reduced by factor of 2 








CORRECTION FOR BIG BLOB EDGE 



30% improvement In the error due to this source 
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7.1 MIXTURES — DETECTION 
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7.2 MIXTURES -- REVISED LABELING LOGIC 
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effect should be Improvement of biggest source of error 


8.1 CHANGES IN LABELING - AID PACKAGE 
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8.1 CHANGES IN LABELING - AID PACKAGE (continued) 
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CHANGES IN LABLEING - AUTOMATIC LABELING OF EASY TARGETS 
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DECISION LOGIC PATHS ALLOWED FOR AUTOMATIC LABELER 



LABELING PERFORMANCE OF AUTOMATIC LABELER 
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8.3 CHANGES IN LABELING — INCORPORATION OF STANDARD PROFILES 
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WHAT SHOULD BE DONE IN ADVANCE OF UPCOMING TEST 
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Automation and objectifying of most of procedure 
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CROP SfPARABILITY AS A FUNCTION OF TARGET SIZE 
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Target Size 


rWIFICATIOM #2 TO BASELINE CORRECTION FOR 
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MODIFICATION #2 PERFORMANCE AS A FUNCTION OF 
DEFINTION OF LITTLE BLOBS 
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HYPOTHETICAL EXPLANATION 




CO 












CO 




<u 


o 




IM 


o 


X 







o 

c/5 


OQ 


c 

> 






o 

■o 


i_ 


o 

LL. 



05 


C_5 


05 





CO 





•s 

4-» 

Li- 


p 


4-» 




g 


O) 


O 


00 


oo 

c 

■M 


C51 


C5 


05 


c 


c 

CO 

3 


o 



O 

O 




c 







OQ 

L_ 




o 


<u 


i_ 


c_ 

O 

sz 


05 

E 

h- 


4-* 



i_ 


CT 

o 


4-» 

O 

05 

C 



o 

U- 

£: 


? 


E 

o 

4-» 

CO 

3 

o 


4-> 

£ 

O 



o 


o 

C_) 

>* 



CO 

L_ 


o 


> 

C- 


4-> 

c/5 


c 

05 


05 




4-* 

E 

OO 

> 


o 

CO 


r5 


C_5 

3 

4-> 

CT 




1-^ 

4-> 

C 




O 




>* 


g 

c 

4-> 


o 

E 


o 


c/5 


o 

c 



X 

05 

k- 



>♦- 


L_ 

h- 

§ 


o 


o 

05 

o 


05 

C5) 

CO 

jC 



O 

c 


4-> 

05 


c • 


O 


u. 


o 

CO 

0^ 

05 

O 


l_ 

3 

oa 

4-J 



p 

o 


P 

c/5 

CO 

05 

C_) 

, < 

p 


c 

Cl 


o 


o 

o 

o. 

05 

c 

C 



«t 

3 

o 

o 

CQ 

4-» 


O' 

»-« 

(3 


3 



4-* 


l_ 


o 

c 


O 

05 


l_ 


•O 

4-J 


L_ 

4-> 


■O 



4—) 

C_) 

CO 

<c 

■o 


CO 

05 

CO 


c. 

S 


c. 

05 

CO 

05 

<?5 

a 

c/5 


c 

»— 

• 


• 


• 



210 



ILLUSTRATION OF HYPOTHESIS 
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STATUS SUMMARY OF SOFTWARE TECHNOLOGY 
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SYSTEM ORGANIZATION 
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Available on 3 computers and 2 different operating systems 
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ORGANIZATION OF CHARLIE DATA ENTITIES 
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RECOfiriENDATIONS 
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ARGENTINA CONFUSION CROPS 
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Examine for characteristics that will allow consistent separation of 

CONFUSION CROPS FROM CORN AND SOYBEANS 
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ORIGINAL PAGE IS 
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LOCATION 
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YEAR 

263 

JEFF DAVIS, LA. 

SY, 

Rl 


• 

1079 

273 

FRANKLIN, LA. 

SY, 

CT 



1979 

27M 

TENSAS, LA. 

SY, 

CT 



1979 

276 

WHARTON, TX. 

SY, 

Rl, 

SR 


1979 

286 

BELL, TX. 

CR, 

SR 



1979 

292 

HIDALGO, TX. 

CR, 

SR, 

CT, 


1979 



SU, 

SC 




302 

ST. FRANCIS, ARK. 

SY, 

Rl 



1979 

30!4 

POINSETT, ARK. 

SY, 

Rl 



1079 

305 

ARKANSAS, ARK. 

SY, 

RI 



1979 

306 

MISSISSIPPI, ARK. 

SY, 

RI, 

CT 


1979 

338 

MARLBORO, S.C. 

CR, 
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CT, 

TB 
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THOI'AS, KAN. 

CR, 
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SY 
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lii73 

CASS, N.D. 

SY, 

SU, 

SB 
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1619 

GRAND FORKS, N.D. 

SU, 

SB, 

BN, 

BN, 

1977-1073 
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PT 




166'l 

SARGENT, N.D. 

CR, 

SU 



• 1978 

303 

JACKSON, ARK. 

SY, 

SR, 

Rl, 

CT 

1079 

> 339 

LEE, S.C. 

SY, 

CR, 

CT 


1979 

1640 

BARNES, N.D. 

CR, 

SU 
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1663 

RICHLAND, N.D. 

CR, 

SY, 

SU, 

SB 

1977 

IV7 

SARGENT, N.D. 

CR, 

SU 
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135 

TRAVERSE, MINN. 

SY, 

CR, 

SU, 

SB 

1978 

1% 

SHARKEY, MISS. 

SY, 

CT, 

Rl 


1978 

S12 

BOLIVAR, MISS. 

SY, 

CT, 

Rl 


1978 


• BN - BEANS, CR ■ CORN, CT - COTTON, RT - POTATOES, RI - RICE, 
SB ■ SUGAR BEETS, SR ■ SORGHUM, SU • SUNFLOWERS, SY ■ SOYBEANS, 
TB ■ TOBACCO 
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Preliminary Observations from 1978 and 1979 UCB Studies 
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CHARACTERISTICS OF PROFILE TECHNIQUES 
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CROP CALENDAR SHIFT 


ORIGINAL PASS 13 
OF POOR QUALITY 



SS3MN33«9 




OJ 



represented by data 

^) Generate area estimates based on classifications 



TECHNIQUE NO. 2: PROFILE FITTING/FEATURE EXTRACTION 


OF POOR QUAUTY 



252 


2) Define n-dlmenslonal feature space spanned by parameter values a 
computed for all scene elements 

3) Classify scene elements based on their parameter values 
Generate area estimates based on classification 


ORIGINAL PAGS IS 
OF POOR QUALITY 


MODEL FORM USED 


• Two-Piece Sigmoidal Model 

• Used to Fit Tasseled-Cop Variable Greenness as a Function 
of Time 


6(t) 



G(t) 


1 + Ql2(t - DP)2 

A 

I + Q22(t - DP)2 


t < DP 


t > DP 


Interpretation of Parameters: 

DP = day of peak Greenness 
A = peak Greenness value; i.e.. G(t = DP) 

Q1 = emergence to peak "Green-up" rate parameter 
Q2 = peak to harvest "Green-down" rate parameter 
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OBJECTIVES OF CURRENT PROFILE FITTING EFFORTS 
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Results of Separability Analysis 



The Following 11 Segments were Analyzed In the Profile Fitting Efforts 
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COMPARISON OF BASELINE C/S PROCEDURE TO PROFILE FITTING 



Due to Differences in Planting 
Dates are Virtually Eliminated 


SUftlARY OF PROFILE FITTING EFFICIENCY 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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GENERAL RELATIONSHIPS OF CORN/SOY/OTHER IN FEATURE SPACE 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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Representative of Well-Fit Blobs 


SUMMARY OF AUTOMATIC CLASSIFICATION EXPERIMENT 
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SHORTCOmNGS OF CURRENT PROFILE FITTING TECHNIQUE 
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A (Peak) VS. DP FOR CORN BLOBS (SEGMENT 853) 


^f^lGINAL 

POOR 


Page is 

quality 
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A (Peak) VS. DP FOR SOY BLOBS (SEGMENT 853) 


ORIGINAL PAG2 H 
OF POOR QUALITY 
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CORN AND SOYBEAN DISCRIMINATION ACCURACY 
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